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Complimentary wavelength ranges
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Intrinsic Dimensionality
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Random Matrix Theory
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Cuprite
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Intrinsic Dimensionality

Scene Number of 
channels

Intrinsic 
Dimensionality

AVIRIS 224 24
HyTES 202 20
Combined 
(scaled)

426 38

• The VSWIR and TIR spectral channels are almost entirely 
orthogonal/complementary
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Mauna Loa
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Hawaii Campaign 
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Volcanic scenes are often noisy due to unexpected emissions. Here, the 
combination of VSWIR and TIR has allowed for a better noise model, and so 
more real classes are detected.
After removal of redundant spectral classes:

Sensor Original ID ID after pruning
AVIRIS 46 26

HyTES 70 3

Combined 50 46
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Summary

• VSWIR and TIR spectral ranges each 
have advantages in measuring SBG 
observables

• In some cases, information content of 
VSWIR and TIR is almost orthogonal

• Contemporaneous measurement of the full 
wavelength range has the highest 
information content.
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